The intraocular lens (IOL) is being used in the surgical management of cataract by an increasing number of British surgeons because of the high quality of resulting vision without demands on the patient. The quality of postoperative vision depends to a degree on the postoperative refractive error. Postoperative astigmatism may be controlled by careful surgical technique with particular attention to suture placement and tension. The residual spherical error is a-function of the basic refractive power of the aphakic eye and the power of the IOL which is implanted. The use of IOLs in a standard power gives a satisfactory postoperative refraction in a large percentage ofcases, but there remain a number of eyes with unplanned postoperative ametropia. The use of IOLs ofdifferent powers selected after calculations made preoperatively from data of ocular dimensions offers a way of controlling the postoperative refraction.
Material and methods
The study was conducted on 150 eyes undergoing cataract extraction with implantation of a Binkhorst iris-clip IOL. The control population of 100 eyes received an IOL of standard + 19 D power. Forty-two patients were male, 52 were female, and 6 had bilateral surgery. Their mean age (+SD) was 67-4± 14-5 years, and the range of preoperative refractions of the eyes is shown in Fig. 1 . The study population consisted of 50 eyes in 18 males and 32 females which received an IOL of power the nearest whole dioptre to that calculated to give emmetropia. They were of mean age (+SD) 71 4±7-3 years and the range of preoperative refractions shown in Fig. 1 indicates that the group is comparable with the control group.
The calculation of IOL power was based on data of corneal curvature, axial length, and a figure for the postoperative anterior chamber depth. Comeal radius of curvature was taken as the average of measurements in 2 meridia with a Haag-Streit keratometer. Axial length was measured with a Kretz 7200 MA ophthalmic A-scan ultrasound instrument with a 10 MHz transducer. The probe was coupled to Non Calculated I 0L Calculated IOL Fig. 1 The preoperative refractions (spherical equivalent) for the control and calculated IOL groups.
the anaesthetised eye by 5% methylcellulose solution in a contact lens water bath. Measurements were obtained from Polaroid photographs taken when axial alignment of the ultrasound beam was indicated by high echo peaks from the cornea, both surfaces of the lens, and the vitreoretinal interface. The measurement scale in the instrument was calibrated for the axial length to be read directly off the photographs in mm, on the assumption of a hypothetical common speed of 1550 metres/second for ultrasound in ocular tissues. To allow for several factors which tend to give undermeasurement a correction factor of 025 mm was added to the axial length measurement. The figure of 3-19 mm was taken as the distance from the vertex of the cornea to the anterior vertex of the IOL, as this is an accepted figure for the style of IOL used. Calculation was performed by a Wang 2200T computer by means of Binkhorst's formulae.2 The first formula gave the IOL power for postoperative emmetropia:
D=power of IOL in aqueous (dioptres); r=corneal radius (mm); a=axial length (mm); d=postoperative anterior chamber depth plus comeal thickness.
The second formula gave a prediction of the postoperative refraction to be expected with any stated power of IOL:
Rs=spectacle refraction (dioptres); v=back vertex distance (metres). Fig. 4 The Fig. 3 presents the postoperative refractions in terms of spherical power. 47% of the control eyes were within the ± 1 D and 67% were within the ± 2 D range from emmetropia, while 68% of the calculated eyes were within the ± 1 D and 92% within the ±2 D range from emmetropia.
The mean astigmatism (± SD) for the calculated group was 2-0±1P4 D. There are a number of limitations to the accuracy of IOL calculation and prediction of refraction.' Clinical instruments for the measurement of axial length by ultrasound have an accuracy of about 0-1 mm and poor technique will reduce this accuracy. Keratometry has an accuracy of about 0-1 mm and depends on instrument calibration and fixation. The postoperative anterior chamber depth cannot be measured preoperatively and a suitable figure has to be assumed according to the style of IOL implanted. The ultimate effects of errors of these magnitudes on the postoperative refraction are shown in Table 1 and if additive will amount to a spectacle error of about
The accuracy of calculation and prediction of refraction is also limited by postoperative astigmatism. Part of the astigmatism is inherent in the comeal curvatures and part is induced by surgery. 
